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CAST INTEGRAL RING GEAR AND DIFFERENTIAL CASE 

BACKGROUND OF THE INVENTION 

This invention relates to a differential assembly for use in an axle, and more particularly, 
the invention relates to a ring gear and differential case used in a differential assembly. 

Differential assemblies are commonly used in axles and other rotational transmission 
devices to provide relative rotation between shafts arranged along a common axis. The 
differential assembly typically receives rotational input from a drive shaft transverse to the 
common axis. The rotational input is transmitted through the differential assembly by a ring 
which is secured to a differential case. The differential case supports the ends of the shafts 
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and the gears necessary to permit relative rotation of the shafts. 
e! * The ring gear is typically secured to differential case using numerous bolts, nuts and 

si 

|;H washers, which add costs and weight to the differential assembly. The ring gear and 

s; differential case are manufactured separately and secured to one another, which in part is 

t'l necessitated by the different materials usually utilized to construct each of the components. 

The ring gear is typically constructed from a forged steel to withstand the large input forces 
r== transmitted through the drive shaft, and the differential case is typically constructed from a 

ductile iron or cast steel. 

One proposed solution to eliminate the fastening components of the prior art was to 

manufacture the ring gear and differential case as a single unit from forged steel. However, 

utilizing forged steel for the entire differential assembly may increase the overall weight of 

the assembly because of the increased density of forged steel as compared to ductile iron. 

Moreover, forging such a large component increases the cost of the differential assembly. 

Therefore, what is needed is a method and apparatus of securing the ring gear to the 

differential case. 

1 



Docket No. 60,130-1113 



SUMMARY OF THE INVENTION AND ADVANTAGES 

The present invention provides an apparatus and method of forming a differential 
assembly which includes the steps of providing a ring gear, which is preferably produced by a 
precision forging process. The differential case is cast about a portion of the ring gear to 
secure the ring gear to the differential case and form the differential assembly. Preferably, the 
ring gear includes projections that are embedded in the differential case during the casting 
process to enhance the connection between the ring gear and the differential case. In this 
manner, the ring gear may be constructed from a forged steel and the differential case may be 
constructed from ductile iron while eliminating the fasteners of the prior art. 

Accordingly, the above invention provides a method and apparatus of securing the 
ring gear to the differential case. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the present invention can be understood by reference to the 
following detailed description when considered in connection with the accompanying 
drawings wherein: 

Figure 1 is a cross-sectional view of a differential assembly according to the present 
invention; and 

Figure 2 is a flow chart of a process that may be used to manufacture the differential 
assembly of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A differential assembly 10 is shown in Figure 1. The differential assembly 10 includes a 

differential case 12, which is preferably constructed from ductile iron. The differential case 12 
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includes opposing ends 14 that receive and support opposing axle shafts, which are not shown 
in the Figure. While the differential assembly 10 is discussed with reference to vehicle axles, it 
is to be understood that the present invention may be utilized for other applications. The 
differential case 12 includes a central portion 16 having a spider 18 supporting differential 
pinions 20, which engage side gears on the axle shafts. The differential case shown is a two- 
piece configuration with fasteners 22 securing the pieces together. However, it is to be 
understood that the invention may be used for any differential assembly configuration. The 
spider 18, pinions 20, and fasteners 22 are installed after the casting and machining processes 
discussed below. 

The differential case 12 further includes a flange 24 extending radially from the case 12. 
In the prior art, a ring gear 26 has been secured to the differential case 12 by fastening the ring 
gear 26 to the flange 24 utilizing numerous fasteners. The ring gear 26 includes a plurality of 
teeth 28 which receive rotational input from a drive shaft and pinion, which are not shown. The 
axle shafts are permitted to rotate relative to one another while receiving rotational input 
through the ring gear 26, as is well known in the art. The ring gear 26 is preferably constructed 
from a forged steel to withstand the large forces generated at the gear teeth 28. 

According to the present invention, the differential assembly 10 is formed by casting the 

differential case 12 about a portion of the ring gear 26 to secure the ring gear 26 and differential 

case 12 to one another. In this manner, the ring gear 26 and differential case 12 may be 

constructed from dissimilar materials and the fasteners typically used to secure the case and gear 

to one another may be eliminated. Preferably, the ring gear 26 includes projections 30 

extending from the mounting portion 29 of the ring gear. The projections 30 enhance the 

connections between the ring gear 26 and case 12 and ensure that torque may be effectively 

transmitted from the ring gear 26 to the differential case 12 without dislodging the gear 26 from 

the case 12. Most preferably, the flange 24 is cast about the projections 30, which are opposite 
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the teeth 28. In addition to or instead of the utilizing projections 30 extending from the rear of 
the gear 26 as shown, projections 30 may also extend from the inner diameter of the ring gear 
26, or any other suitable location. 

A process that may be used to manufacture the differential assembly 10 of the present 
invention is depicted in Figure 2. The ring gear is formed, as indicated at 40. The ring gear may 
be formed by any suitable process, but is preferably formed by a precision forging process that 
yields a near-net-shape ring gear, which requires a reduced amount of machining as compared to 
other forging processes. The ring gear is forged from a suitable material such as forging steels 
known in the art. The forged ring gear may then be inserted into a mold to cast integral with the 
differential case 12, as indicated at 42. The differential case may be cast from a ductile iron and 
is cast about a portion of the ring gear such as the projections 30. The teeth on the ring gear and 
other features of the ring gear and differential case may be machined, as indicated at 44. 
Preferably, the case 12 is machined prior to the gear 26 so that the gear 26 may be machined 
with reference to machined features on the case 12. The teeth may then be hardened, as 
indicated at 46, utilizing an induction hardening or other suitable process, as is known in the art. 

The invention has been described in an illustrative manner, and it is to be understood 
that the terminology that has been used is intended to be in the nature of words of description 
rather than of limitation. Obviously, many modifications and variations of the present 
invention are possible in light of the above teachings. It is, therefore, to be understood that 
within the scope of the appended claims the invention may be practiced otherwise than as 
specifically described. 
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